When succulent plants growing under favorable conditions of light, temperature, and moisture, are deprived of nitrogenous fertilizer their chemical composition and growth habits generally change. These responses usually include an increase in the carbohydrate content, particularly in the case of the polysaccharides, followed by a decrease in moisture content and percentage of total nitrogen, which is especially noticeable in the soluble nitrogenous compounds (5, 8, 9). Vegetative growth is retarded, particularly in the above-ground portion, the new leaves produced are small and
light green in color, and fruiting is often checked when the plants become stiff and woody.
In propagating many varieties of plants vegetatively, cuttings often produce roots more quickly and grow more vigorously when taken from the "harder" portion of a plant or when made from a plant that exhibits the above characteristics. Typical symptoms of nitrogen deficiency and carbohydrate accumulation are not easily obtained in tomato plants by limiting the external nitrogen supply when they are grown during the dark cloudy periods of winter or early spring. This is due mainly to the small amount of carbohydrate syntlhesized under these conditions. Various changes in the growth and chemical composition of tomato plants occur when they are transferred from natural illumination of low intensity during the winter to artificial illumination from a carbon are lamp of somewhat greater intensity and grown with a nitrogen-free nutrient. Root production by stem cuttings from tomato plants under such conditions are discussed.
I. Chemical composition of plants grown in arc light

METHODS
Cuttings made from tomato plants (Lycopersicumn esctlentum) in the fall were planted in quartz sand contained in 6-inch clay pots and supplied with nutrient solution containiing nitrate nitrogen as described by NIGHTINGALE (7) . Following this application of nutrient, the sand was kept moist with tap water and an occasional application of nitrogen-free nutrient solution. The light intensity in the greenhouse was relatively low during most of the time, as cloudy weather prevailed for approximately 60 per cent. of the daylight hours. After the plants had grown several inches in height, the nitrogen was washed from the sand, nitrogen-free nutrient added, and the plants moved into a room where their only source of light was 12 hours' daily illumination from a carbon arc lamp which has been described (6) . The intensity of visible light supplied by the arc varied between 900 and 1000 foot candles at the surface of the leaves. Measurements were made of the total radiant energy in light from the carbon arc by means of a thermopile recording potentiometer system. The total radiant energy in natural light in the greenhouse was also measured by the same means for one week in December prior to transferring the plants to artificially controlled conditions. Results based on the area of curves drawn by the recording potentiometer show that the average total energy recorded per hour of natural light during the week was only 11.5 per cent. of the energy recorded per hour in arc light. The natural daily period of illumination recorded was about 8 hours while the daily period of illumination under artificially controlled conditions was 12 hours. The total radiant energy to which the plants were exposed each day under artificially controlled conditions was about 13 times more than they had received each day during the previous week in the greenhouse. The quality of light produced by the carbon arc closely approximated the quality of natural light in which plants were grown (3, 4 At the end of 5 days of illumination with arc light, two or three lower leaves on each plant had turned yellow, the remaining leaves had turned to a light green color, and the sides of the stems nearest to the light source were bluish purple. There was a definite increase in the amount of lignification in the stems which, in part at least, accounted for the stiffness of the stems. Table I shows that the percentage of dry weight of the stems and leaves increased slightly during the first 5 days the plants were exposed to arc light. There was a noticeable increase in the percentage of carbohydrates in the aerial portion of the plants which was very evident in the amounts of non-reducing sugar and polysaccharides present. The percentage of total nitrogen in the stems and leaves decreased, and on the fifth day no nitrate nitrogen was detected by analyses of the stems, leaves, or petioles.
After the plants had been given 12-hour exposures to arc light for 10 days, the stems of the plants were stiff, and bluish purple in color on the side nearest the light source. Few new leaves had been produced, and the plants grew very little in length during the experiment. Three or four lower leaves on each plant had turned yellow, while the remaining leaves were grey green with the exception of the very young leaves at the tip of the stem which showed no appreciable change in color. There was little change in the quantity of roots during the time the plants were exposed to artificial light.
Analyses showed that the carbohydrate content of the stems and leaves increased between the fifth and the tenth day of the experiment. Transverse sections taken from the middle of several stems showed a marked thickening of the walls of lignified xylem cells, and a greater portion of the total area of the section was occupied by lignified xylem tissues ( fig. 1) fig. 1) .
In summarizing these results it is apparent that the total carbohydrate content of the stems increased most rapidly during the first half of the tenday period, during which the plants were given minus nitroven nutrient and grown in arc light ( fig. 2) . The greatest increase in the total carbohydrate content was also noted in the leaves and petioles during the first 5 days of exposure to artificial light. Secondary thickening of the xylem, which was most apparent during the first half of the 10-day period, was associated with the rapid accumulation of carbohydrates in the plants. The appreciably different from that of the controls, and the tissue decayed in approximately the same length of time. The stems from plants which were exposed continuously for 80 hours to artificial light all produced roots, and after 10 days only one stem had decayed at the apical end.
In a repetition of these experiments, some plants were grown in the greenhouse under natural light of low intensity, while others were exposed for 80 hours to artificial light at intervals of about 12 hours daily. Less than half of the stems of control plants grown in the greenhouse produced roots, and all but one of these cuttings turned dark and decayed within ten days ( fig. 3 ). On the other hand, all of the cuttings made from the stems of irradiated plants produced within 48 hours roots which grew vigorously during the following two weeks in a moist chamber kept in the laboratory. Microchemical tests showed that starch accumulated in the plants given artificial light during the period of irradiation. A decrease in the amount of starch in the cuttings accompanied the growth of roots, as no starch could be detected in them at the end of two weeks. The cuttings from irradiated plants were discarded after 15 days at which time there was no evidence of decay, some of the roots had reached a length of 3 or 4 inches, and several cuttings had produced new stem growth at the nodes. It is evident from these experiments that root growth by cuttings made from the stems of tomato plants low in carbohydrates was favored by exposing the plants to
